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(54) HAIR-GROWING AGENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a hair-growing agent useful 
for treating alopecia and underdeveloped hair by formulating a 15- 
ketoprostaglandin as an active ingredient. 
SOLUTION: This hair-growing agent contains a 15- 
ketoprostaglandin [e.g. a compound (e.g. 13, 14-dihydro~15- 
ketoprostaglandin) of the formula (X and Y are each H, hydroxyl, 
etc.; A is CH20H and the like; B is CH2-CH2 and the like; Q1 and 
Q2 are each H, a halogen, etc.; R1 is a (substituted) divalent lower 
to medium aliphatic hydrocarbon residue; R2 is a lower cycloalkyl 
and the like) as an active ingredient. The dose is usually 0.01-100 
/i g/affected part When administrated twice to four times a day or 
as a long-acting form, sufficient effect is obtained at a dose of 
0.001-500 mg/kg. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

Uhis document has been translated by computer. So the translation may not reflect the original precisely. 

2,**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Hair growing and a hair restorer which makes 15-****- prostagladin compound an active principle. 

[Claim 2]Hair growing and the hair restorer according to claim 1 whose 15-****- prostagladin compound is 
a 13,14~dihydro-15-****- prostagladin compound, 

[Claim 3]Hair growing and the hair restorer according to claim 1 whose 15-****- prostagladin compound is 
a dihalo prostagladin compound in 15-****- 16-mono- ****, 

[Claim 4]Hair growing and the hair restorer according to claim 1 whose 15-****- prostagladin compound is 
a dihalo prostagladin compound in 13,14-dihydro-15-****~ 16-mono- ****. 

[Claim 5]Hair growing and the hair restorer according to claim 1 whose 15-****- prostagladin compound is 
a difluoro-prostagladin compound in 15-****- 16-mono- ****. 

[Claim 6]Hair growing and the hair restorer according to claim 1 whose 15-****- prostagladin compound is 
a difluoro-prostagladin compound in 13,14-dihydro-15-****- 16-mono- ****. 

[Claim 7]Hair growing and the hair restorer according to claim 1 whose 15-****- prostagladin compound is 
15-****- prostaglandin E compound. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the new use in hair growing and hair fostering of 15-****- 

prostagladin compound. 

[0002] 

[Description of the Prior Artjprostagladins (a prostagladin is henceforth shown as a PG) — ** — and it is 
one group of the organic carboxylic acid in which it contains in other mammalian organizations or organs, 
and wide range physiological activity is shown. As a general structural characteristic, PGes which exist 
naturally have a prostanoic acid skeleton shown in a formula (A). 
[0003] 
[Formula 1] 




13 15 17 1 * 



Olio 

[0004]On the other hand, some synthetic analogs have the embellished skeleton. By the structural 
characteristic of a five~membered ring, natural PGes PGA, PGB(s), and PGC(s). It is classified into PGD(s), 
PGE(s), PGF(s), PGG(s), PGH(s), PGI(s), and PGJ(s), Furthermore, a chain portion also by an unsaturation. 
existence of oxidation, and absence The bottom of bottom [ of 14-unsaturation-15~OH ], 6- [ the bottom ] 
1...13 2...5 and 13, and 14-JI unsaturation-15-OH, 6- 3...5, It is classified as 13, 14- and 17, and 18-Tori 
unsaturation-1 5-OH. 

[0005]PGF(s) are classified into alpha (a hydroxy! group is alpha arrangement) and beta (a hydroxyl group is 
beta arrangement) according to arrangement of the hydroxyl group of the 9th place. It is known that PGI2 
derivatives, such as that PGE1 and PGI2 have a hair-growing promotion operation (JP,61-218510,A) and 
Bela Prost, have the hair-fostering hair-growing effect (JP,H5-331025,AX Some 15-keto (that is, it has 
oxo group in the 15th place instead of hydroxyl group)-PGes and 13,14-dihydro-15-****- PGes are known 
as a substance made to produce automatically by operation of an enzyme in the metabolic turnover of 
natural PG. The 15-****- PG compound is indicated to the pan at Descriptions, such as JP.H1-104040A 
JP.S64-52753.A, JP.H1H51552A and JP,H8-48665,A. However, it is not yet known that a 15-****- PG 
compound has hair growing and a hair restoring effect. 
[0006] 

[Problem(s) to be Solved by the Invention]An object of this invention is to provide hair growing and the hair 

restorer which has an outstanding effect. 

[0007] 

[Means for Solving the Probiem]As a result of research about the bioactive of a 1 5-****- PG compound, 
this artificer found out that these could be used for treatment aiming at hair growing and promotion of hair 
fostering, and completed this invention. That is, this invention provides hair growing and a hair restorer 
which makes 15-****- prostagladin compound an active principle. Therefore, hair growing and a hair 
restorer of this invention are useful to treatment of baldness and poor growth of hair. 
[0008]In this invention, a word of "treatment" includes management of all diseases including prevention, a 
therapy, mitigation, prevention from aggravation, and mitigation of aggravation. Although "15-****- 
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prostagladin compound" is called a 15-****- PG compound for short below, it contains al! prostaglandin 
derivatives in which all have an oxo group in the 15th place of a prostanoic acid skeleton instead of a 
hydroxyl group regardless of 13 and existence of a double bond between the 14th place, or absence. 
[0009]On the occasion of naming of the 15-****- PG compounds of this invention, a number of prostanoic 
acid shown in a formula (A) is used. Although said formula (A) is a thing of a basic skeleton of C-20, a 
carbon number is not limited by this in this invention, namely, — a number of carbon which constitutes a 
basic skeleton setting carboxylic acid to 1, and going to a ftve-membered ring — order — even 2-7, 
although even 8-12 are given to carbon of a five-membered ring and even 13-20 are given to carbon on an 
alpha chain on omega chain, When a carbon number decreases on an alpha chain, a number is erased one 
by one from the 2nd place, and when increasing on an alpha chain, it names as what a substituent replaced 
with a carboxyl group (the 1st place) attached to the 2nd place. Similarly, when a carbon number 
decreases on omega chain, a carbonaceous number IS subtracted from the 20th place one by one, and when 
increasing on omega chain, a carbon atom of the 2 1st henceforth is named as a substituent. About a 
configuration, especially, as long as there is no notice, a configuration which the above-mentioned basic 
skeleton has shall be folIowed.Therefore, a 15-****- PG compound which has ten carbon atoms to omega 
chain is named 15-****- 20-ethyl-PGes. 

[0010]The above-mentioned formula is a compound unless it refuses in particular in this Description, 
although specific arrangement which is the most typical coordination is shown. It shall have the above- 
mentioned arrangement. Although PGD(s), PGE(s), or PGF(s) point out a compound which generally has a 
hydroxyl group in the 9th place of prostanoic acid, and/or the 1 1th place, 15-****- prostagladin compound 
of this invention is extended and included in the 11th place to the compounds which have the 9th place 
and/or other bases. The above-mentioned compounds call it 9-dehydroxy 9-substitution or 11-dehydroxy 
1 1 -substituted compounds. 

[001 1]As mentioned above, on these Descriptions, naming of a 15-****- PG compound is performed based 
on a prostanoic acid skeleton. When this is named based on IUPAC, 13,14-dihydro-15-****- 16 R,S- 
fluoro-PGE 2 is the (Z)-7-{(R [ 1 ],R [ 2 ], 3R)-3-hydroxy- 2, for example. - [(4R,S) - fluoro-3-oxo 1-octyl] 

-5-oxo cyclopentyl}-hept 5-enoic acid; 13,14-dihydro-15-****- 20-ethyhl 1-dehydroxy 11R-methyl~ 
PGE 2 methyl ester is the methyl 7-{(R [ 1 ]. 2S, 3S)-3~methyh 2. - [3-oxo-1-decyl] ~5~oxo cyclopentyl}- 

hept 5-enoate;. 13,14-dihydro-6,15-diketo 19-methyl-PGE 2 ethyl ester is ethyl 7-{(1R,2S,3S)-3~hydroxy- 

2-(7-methyl~3-oxo 1-octyl)-5-oxo cyclopentyi}-6-oxo heptanoate. 13,14-dihydro-15-****- 20~ethyl- 
PGF 2 alpha isopropyl ester is isopropyl (Z).-7- [OR, 2R, 3R, 5S)-3,5-dihydro-2-{3-oxo-1-decyl) 

cyclopentyl] - It is hept 5-enoate and;13,14~dihydro-15-****- 20-methyhPGF 2 alpha methyl ester is 

methyl (Z).-7- [(1R,2R,3R,5S)-3,5-dihydroxy~2-{3-oxo 1~nonyl}-cyclopentyl] - It is hept 5-enoate. 
[0012]The 15-****- PG compounds used in this invention may be the derivatives of all PGes that have an 
oxo group instead of a hydroxyl group in the 15th place, It may have two double bonds (15-****- PG type 
3 compound) between one double bond (15-****- PG type 2 compound) or the 5th place, the 6th place 
and the 17th place, and the 18th place between one more single bond (15-****- PG type 1 compounds), 
the 5th place, and the 6th place. A typical example which can be used for this invention, The 15-****- PG 
type 1, the 15-****- PG type 2, the 15-****- PG type 3, the 13,14-dihydro-15-****- PG type 1, the 
13,14-dihydro-15-****- PG type 2, 13,14-dihydro-15~****- PG type 3 grade. And they are those 
derivatives. 

[001 3]A compound in which a carboxyl group of an alpha chain end of the above-mentioned 15-****- 
PGes was esterified as for an example of a substitution product or a derivative, A salt which can be 
permitted physiologically, a compound in which a double bond or a carbon to carbon bond of the five to 6th 
place has 3-fold combination in a carbon to carbon bond of the two to 3rd place, They are a compound 
which has a substituent to carbon of the 3rd place, the 5th place, the 6th place, the 16th place, the 17th 
place, the 19th place, and/or the 20th place, a compound which has a low-grade alkyl group or a hydroxy 
(low-grade) alkyl group instead of a hydroxyl group of the 11th place, etc. 

[0014]As a substituent combined with a carbon atom of the 3rd place, the 17th place, and/or the 19th 
place in this invention, an alkyl group of the carbon numbers 1 -4 is raised, for example, and especially a 
methyl group and an ethyl group are raised. As a substituent combined with a carbon atom of the 16th 
place, aryloxy groups, such as halogen atoms, such as low-grade alkyl groups, such as a methyl group and 
an ethyl group, a hydroxyl group or chlorine, and fluorine, and trifluoro methylphenoxy, are raised, for 
example. Halogen, such as chlorine and fluorine, is mentioned as a substituent of a carbon atom of the 17th 
place, low-grade alkyl group [ of saturation or an unsaturation like C,_ 4 alkyl as a substituent combined 
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with a carbon atom of the 20th place ], and Cj_ 4 alkoxy ** — low-grade alkoxy alkyi like lower alkoxy 

group [ like ] and C^ 4 alkoxy Gj_ 4 alkyl is included. Halogen, such as chlorine and fluorine, is included as a 

substituent of a carbon atom of the 5th place. An oxo group which forms a carbonyl group is included as a 
substituent of a carbon atom of the 6th place. Configurations of these bases in a case of having a hydroxy 
group, low-grade alkyl, or low-grade (hydroxy) alkyl substituent in a carbon atom of the 9th place and the 
1 1th place may be alpha, beta, or those mixtures. 

[0015]The above-mentioned derivative may have substituents, such as an alkoxy group, a phenoxy group, 

and a phenyl group, at the omega chain end of a compound in which omega chain is shorter than natural 

PGes.Especially a desirable compound to carbon of the 16th place For example, a compound which has 

low-grade alkyl groups, such as a methyl group and an ethyl group, Halogen atoms, such as chlorine and 

fluorine, to a compound and carbon of the 1 7th place which it has Chlorine, Halogen, such as fluorine, to a 

compound and carbon of the 19th place which it has For example, a methyl group, Low-grade alkyl groups, 

such as an ethyl group, to a compound and carbon of the 5th place which it has Chlorine, A compound 

which has halogen, such as fluorine, a compound which has an oxo group to carbon of the 6th place, It is a 

compound which has low-grade alkyl groups, such as a methyl group and an ethyl group, to carbon of the 

20th place, Having substituents, such as a halogen atom or an alkyl halide group, instead of an alkyl chain 

after carbon of the 16th place is also the compound which a certain phenyl group or phenoxy group 

combined with a carbon atom of the 16th place. 

[001 6]A desirable compound used for this invention is formula (I). 

[Formula 2] 
Y 




[X and Y among a formula Hydrogen, hydroxy ** halogen, low-grade alkyl, Hydroxy (low-grade) alkyl or oxo 
(however, at least one of the bases of X and Y is bases other than hydrogen, and) Even if the five-membered 
ring has at least one double bond, good A ~CH 2 OH, COCH 2 OH, -COOH or its functional derivative, and B - 

-CH 2 -CH 2 - Hydrogen, halogen, and low-grade alkyl R 1 CH=CH- ~C**C- Q r and Q 2 - Unsubstituted or 

halogen, The saturation of bivalence replaced with oxo or aryl or an unsaturation, low - middle-class 
aliphatic hydrocarbon residue, R 2 Unsubstituted or halogen, oxo, and hydroxy ** low-grade alkoxy **. It 

has that they are the saturation or the unsaturation replaced by low-grade alkanoloxy, low-grade 
cycloalkyl, aryl, or aryloxy, low - middle-class aliphatic hydrocarbon residue, a low-grade cycloalkyl group, 
an aryl group, or an aryloxy group]. 

[001 7]A word of an "unsaturation" in R 1 and R 2 means isolating, separating or including at least one or a 

double bond beyond it, and/or 3-fold combination continuously as combination between carbon atoms of a 
main chain or a side chain among an upper type. In accordance with the usual nomenclature, by displaying 
a location number of the younger one shows an unsaturation between two continuous positions, and an 
unsaturation between two not continuous positions displays and shows both location numbers. A desirable 
unsaturation is a double bond of the 2nd place and a double bond of the 5th place, or 3-fold combination. 
[001 8]A word of "low - middle-class aliphatic hydrocarbon" means hydrocarbon which has a straight chain 
or a branched chain (however, thing of a side chain of the carbon numbers 1-3 is preferred) of the carbon 
numbers 1—14, in Ry is hydrocarbon of the carbon numbers 4-10 preferably, and, in R 2 , is hydrocarbon of 

the carbon numbers 1-10. A word of "halogen" includes fluorine, chlorine, bromine, and an iodine. 
Especially, a "low-grade" word includes a basis which has 1-6 carbon atoms, as long as there is no notice. 
A word of "low-grade alkyl" contains a saturated hydrocarbon group of a straight chain with 1-6 carbon 
atoms, or a branched chain, for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, and 
hexyl. A "low-grade alkoxy" word means low-grade alkyl O- whose low-grade alkyls are **** and the 
meaning. 

[001 9]A word of "hydroxy (low-grade) alkyl" means the above alkyls replaced by at least one hydroxy 
group, for example, are hydroxymethyl, 1 -hydroxyethyl, 2~hydroxyethyl, and 1-methyl-1-hydroxyethyl. A 
word of "low-grade alkanoloxy" means a basis shown by formula RCO-O- (acyl which the above low-grade 
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alkyls oxidize and produces RCO- here, for example, acetyl). The above low-grade alkyl groups containing 
three or more carbon atoms are bases which carry out a ring closure and are produced, for example, a 
word of a "low-grade cycioalkyl group" contains cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl. 
[0020]A word of "aryl" includes a fragrance ring or a heterocycle group (desirable monocyclic basis) which 
may be replaced, for example, contains phenyl, tolyl, xylyl, and thienyL As a substituent, halogen and a 
halogenation low-grade alkyl group (here, a halogen atom and a low-grade alkyl group are above meanings) 
are contained. A word of "aryloxy" means a basis shown by formula ArO- (here, Ar(s) are the above aryl 
groups). 

[0021]A word of a "functional derivative" of a carboxyl group shown by A contains a salt (salt which can 
be preferably permitted on medicine), ester, and amide. A nontoxic salt used commonly is included as 
suitable "salt which can be permitted on medicine", A salt (sodium salt, potassium salt, etc.), for example, 
alkali metal salt, with an inorganic base, Alkaline earth metal salt (calcium salt, magnesium salt, etc.), 
ammonium salt, a salt with an organic base, for example, amine salt, (for example, a methylamine salt and a 
dimethylamine salt.) A cyclohexylamine salt, a benzylamine salt, a piperidine salt, ethylenediamine salt, 
Ethanolamine salt, a diethanolamine salt, a triethanolamine salt, Basic-amino-acid-salt tetra-alkyl 
ammonium salt (for example, arginine salt, lysine salt, etc.), such as a tris(hydroxy methylamino) ethane 
salt, a monomethyi monoethanolamine salt, lysine salt a procaine salt, and a caffeine salt, etc. are raised, a 
method of conventionality [ to which these salts correspond, for example / acid and a base ] — or it can 
manufacture by salt exchange. 

[0022]As an example of ester, methyl ester, ethyl ester, propyl ester, Isopropyl ester, butylester, isobutyl 
ester, t-butylester, Lower alkyl ester, such as pentyl ester and 1-cyclo propylethyl ester, Low-grade 
alkenyl ester, such as vinyl ester and allyl ester, ethynyl ester, Low-grade alkynyl ester, such as propynyl 
ester, hydroxy (low-grade) alkyl ester like hydroxy ethyl ester, For example, aliphatic series ester and 
phenyl ester like low-grade alkoxy (low-grade) alkyl ester, such as methoxymethyl ester and 1-methoxy 
ethyl ester, Tosyl ester, t-buthylphenyl ester, salicyl ester, Aryl (low-grade) alkyl ester replaced by request 
of 3,4-dimethoxyphenyl ester, benzamide phenyl ester, etc., such as aryl ester, benzyl ester, trityl ester, 
and benzhydrylester, is raised. Mono- ******, such as methylamide, ethylamide, and dimethylamide, as 
amide Jl low-grade alkylamide, Alkyls, such as aryl amide, such as an anilide and toluidide, methyl sulfony I 
amide, ethylsulfonyl amide, and tolyl sulfonylamide, or aryl sulfonylamide is raised. 
[0023]Examples of desirable A basis are -COOH, -COOGH3, -COOCH 2 CH 3 , -COOCH(CH 3 ) 2 , and - 

CONHS0 2 CH 3 . or [ that arrangement of the inside of the above-mentioned formula (I), a ring, alpha, and/or 

omega chain is the same as arrangement of natural prostagladins ] — or it may differ. However, this 
invention also includes a mixture of a compound which has a compound which has natural arrangement, 
and arrangement of non-nature. 

[0024]An example of the typical compounds of this invention 15-****- PGes, 13,14~dihydro-15-****- 

PGes, and a 6-oxo derivative, A ** 2 -derivative, a 3R,S-methyl derivative, 6-keto derivative, a 5R,S-fluoro 
derivative, A 5,5-difluoro derivative, a 16 R,S-methyl derivative, a 16,16-dimethyl derivative, A 16 R,S- 
fluoro derivative, a 16,16-difIuoro derivative, a 17S-methyl derivative, They are a 17 R,S-fluoro derivative, 
a 17,17-difluoro derivative, 19-methyl derivative, 20-methyl derivative, 20-ethyl derivative, 19-desmethyl 
derivative, a 2-decarboxy 2-(2~carboxyethyl) derivative, and a 16-Dev ****- 16-phenoxy derivative, 
[0025]In a 15-****- PGE compound used by this invention, when the 13 or 14th place is saturated, a 
****- hemiacetal balance may be produced by hemiacetal formation of HIDOROKISHI of the 11th place, 
and keto ** of the 15th place. When such a tautomer exists, may change a rate of an abundance ratio of 
both isomers according to structure of other portions, or a kind of substituent, and one isomer may exist 
overwhelmingly depending on the case, but Although a compound may be expressed with a structural 
formula or a nomenclature of keto form irrespective of existence of existence of such an isomer including 
these both in this invention, this is a thing on expedient and does not tend to eliminate a compound of a 
hemiacetal type. In this invention, isomers, such as each tautomer, its mixture or an optical isomer, its 
mixture, racemate, and other stereoisomeric forms, can also be used for the same purpose. 
[0026]A thing with a compound used for this invention can be manufactured by a method of a description 
to JP.64-52753A JP,H1-104040,A, JP.H1-151519A JP.H8-48665A etc. As an exception method, these 
compounds can be manufactured by method same with having described here, or a known method. 
[0027]A compound used by this invention can be used as an animal and an object for Homo sapiens, 
especially hair growing and hair-fostering material for Homo sapiens. Usually, it is locally used by external 
use to a portion which needs hair growing and hair fostering. Although a dose changes with age, a state of 
a treatment portion, a desired effect, a medication method, treatment periods, etc., when a medicine will 
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usually be prescribed for the patient with a quadrisection dosage or a self-sustaining gestalt from 0.01- 
lOOmicrog / affected part, or 1 [ 2nd ], effect usually sufficient with a dose of 0.001 - 500 mg/kg is 
acquired. External use liquid or ointment is contained as external preparations by this invention, or external 
use liquid dissolves an active principle in sterile solution, for example, a physiological saline, buffer solution, 
etc. — or business — the time — an object for the dissolution — combining — making — having . 
Ointment mixes an active principle to a base and is made. 
[0028] 

[Example]Hereafter, although the example of pharmaceutical preparation and the example of an 
examination explain this invention still in detail, these do not limit this invention. 

To the jelly base shown in the exam ple of example of pharmaceut ical pr eparati on 1 (ointment) following, 
13,14-dihydro-15-****~ 16,16-difluoro-PGE 2 was mixed so that it might become 20microg/g. 

Propylene glycol lOg carboxymethyl cellulose 10g sterile purified water 80g [0029]The exam ple of an 
exa m ination and test-method mouse (C3H system maleness) 8-week old (at the time of a test sample 
offering weight 26.3 **1.3g) were carried out after preliminary breeding for three weeks, the epilation of the 
regions-of-back hair was carried out by the fingertip, and the part of a 2.5x2.5~cm angle was set up. The 
solution which makes the 1st day the day which carried out the epilation, and will contain an examined 
substance from the 3rd day was applied to 10.3-ml epilation part per time per day for 20 days. The solution 
containing an examined substance dissolved the examined substance so that it might become best ethanol 
(Kishida Chemical) with 20microg/m, and it presented the examination with it. The control group was 
presented only with best ethanol (Kishida Chemical). 
[0030] 



[Table 1] 


mm* 






m \n WM(x* s-J\>) 0. 3m I 


1 (3/B 


i om 


$2 3* &S*#5»2 Opg/m 0.3ml 


1 B/B 


1 0B 




-16,16- 





[0031]20 days after the coating start, the newly produced hair was sampled, ten were chosen from several 
places of the epilation part at random out of it, and hair length was measured using an eyepiece 
micrometer under the stereoscopic microscope. The average value of ten measured hair was used as the 
hair length of the animal. The Student's t test was performed to the medium control group of the 1st group 
about hair length. 

[0032]- The hair length on the 20th is 6.34**0.17 mm of medium control groups, and 6.63**0.12 mm of 
examined substance groups after a test-result coating start, and capable (p< 0.01) stretcheHzation was 
accepted in the examined substance group as compared with the hair length of a medium control group. 
[0033] 



[Table 2] 
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ft 21$ &**&«2 Oie/ml 


6. 6 3±0. 1 2mm* 



*;p<0.01 Student's t fcfc 



[Translation done.] 
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zJS, 1 5— 7*h- l 6-*yifc[i^/M3-^*nx^^ 

7 yvyit&mx'bzmm i ia«©&3- • t$*. 
ltm®4] i s-t-h-yv^f'/yyityikft^ io 

1 3, 1 Kb- 1 5-f h- 1 6-^-./* 

Et©^ • fill. 

1 5— 5r h- 1 6-*ytfcilv ; 7yW^-n-7 p P^ 

mt%e] \h-fr\--f^^9^7y^y\t^m 

i\ 1 3, 1 4-i/t Kn- l 5-7- h- 1 * 
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2 

* fctt 5? 7A>* B - 7* B 7. * 7* 7 V *J yfc&toX-h 5 IS * 

« l !E«©?§£ • tm 

l 5-7 h-^n^^v^VEfl^-Cfcail 

[0 0 0 1 ] 

[38^©jKtS&#f#»] r©*Wtt, 1 5-t- h -7* 
b 7 fv y i?yfc$tfo<nx% • Hr^lciaW SOTUii'- 

[0 0 0 2] 

mm t it i±wfc^t £ *i, itfiH©4a*w}Stt 

fit *tt*»5M»ttfcL"t, « (a) \cfpi-7ox*y 

»#*s&*tt3. 

[0 0 0 3] 

Hkl] 
(am) 



C 0 OH 




(A) 



[0004] •3m<>fr<n&!mWftit^Zfttz.ft& 

X, PGAff, PGBJi, PGCi, PGDS, PGE 
WL PGFJB, PGG«, PGHl, PG IJ|*Jj:tFP 30 

Gj«fc*HMti, ****** J; tHMfc 

©#ft ^ J;tJCf flMtfc J: o X t> 

Ttti. • • l 3, 1 4-^ffift-l 5 -OH 

7(12. . . 5, 6-*Sj:tn 3, 1 4-v'^fil-l 5 

-OH 

Tft3. . . 5,6-, 13,1 4— *S«tt/l 7,18 — 

h U »- 1 5—0 H £ LT. imtitli, 

[0 0 0 5] $<b(C, P G Fill! 9ft ©7Kltl©f!ii'~ 

(*»1^-^E«T?*>S) fc^JBSnS. PGEl 40 
*P G I 2 !W8^ffiilfP«*#+S I WMKI 6 1 - 
2 18 5 1 0 3') , -<77°B^ hkZOPG 1 2i§«fls 
W»*l$»»t#t5: t M»M¥ 5 -3 3 1 0 2 5 

fc>tb, /k»l©fU^ ") (- 1 5&!C.1-=3r yStJ^o) - P 
GgifeitM 3, 1 4-yt Kn-l 5-^K-PGSI 
14. 35«5 P G ©ttWp-*c»*0>fF-fflK J: o X U 

wsftit uT*ae>tfc^5 0 $e>ici 5— y h-P 

GflS&fcUl, QffHW 1 -1 0 4 0 4 0*4«, OT6 

4 - 5 2 7 5 3 i§-4>#L ttN¥ 1 - 1 5 1 5 5 2^ 50 



%, ¥fW,¥-% - 4 8 6 6 5 -^&$$©W$£t!Bfs£tl 
tt^„ L^L^^t,, 1 5-7* b-?Gi'z£m\ % 

[0 0 0 6] 
[0 0 0 7] 

[IHilrDWttSfcft^^ftl 15-7 
h - P Gfls-Mliw^ttJSttlcov^rflf JtolS*. wtvfc 
*5S*6 • W-fsffilS: @ » i ta*&»Cttffl t#« r > & 
EffibT, Z<Dm*%t%L1l(DX'hZ> Q tfcfefc, i 
©$Bf*3fii, 1 5 — jr h - 7"n 7, 7 7*7 y^^b'&feSrW 

[ooos] ^©^nj-jKja^r, r«iij cofgn, ?• 

z&Bnltmi&tti. ri 5-t*k-t-b^7^7 
y>Jy\k&tfo\ \X j&l f i 5—7* h-PGit7g-fetfl» 

t<5*^ ^TtV^ l 3*3^^1 4©©^©2t^30# 

fc*fctt*#SCMfffc < 7"b x 7 yHf-ft© l 5^fc 
*aH* ©f ^ '9 ! i ^ 7 ft fc fto f> ^ 5 7 o x 7 7* 5 

[0 0 0 9] r 7>5gn/1© 1 5 -7* 1- - P GflS^*«»« 



3 

5 0 tiuikiA (A) liC-2 0©S*fi*<Dt>©T-*>5 

V§$£ 1 fc U 5 Afltfcffl o -CIIC 2 ~ 7 4 -eSr a «Lb<& 
ftftiC, 8~1 2 4f*5j|||«)tt*K:, 13-2 OS 
-CSro) fLhfcft LT ^ 5 # , « 8S±-e«'>t 5 

*£\ 2#>yp«tWgU a m-kX>m))Wf&M 
&2ftl£#/W#*v-A-£ (lft) 

t4»^s 2 0ffi*»bil8l{o#*«rllW*lC.-»iU'C 

[ooio] ±Esmftt>&att&Eft^fc5#)£ES 

±E«B«*:W1-5fc©i1-5 0 PGDSu 20 

p g e si i p g f || t b , - «: I- 7° u 7 9 vWt<n 9 
tfcfeitf/tfctt i i ttfc****»ofl5*#fcflH- 

ftQfltfa.ktf/ifcti 1 l ftKteroSfcfrJ-afc&fcS 

•>-9-tftfo5^(il 1 -ft Kp*->-1 1 -ft* 

[0 0 1 1 ] fiS^»<fc5t > *WlttlfTfttl 5 — -Jr h- 

iih/Srl UPAC(£*<JV^*t5t, Witfl 3, 30 
1 4 — v 5 fc K P ~ 1 5 — I — 1 6 R , S — 7 /V^j" n — 
PGE 2 fi(Z)-7- { ( 1 R, 2 R, 3 R) — 3 — t Kn 
*->-2- [(4R, S)-7^P-3-**y- 1- 
:0 7/k) —^7°h- 
; 1 3, 1 4 - i>t Kp - 1 5 -7 f - 2 0 
1 1-ft Kp*">1 1 R-^f^-PGE 
i/f/Vx.XTMt/'f-fr 7 - {(1R.2S.3S)- 
3-p<f-/V-2- 1 — f'sM -5-5J- 

^-Vv-^nXyf^) ~^7° h- 5-x/x- h ; l 
3, Kn-6, 1 h- 1 9-*fyV- 40 

PGEjx^/Wx^r/MixfvU 7- {(1R.2S.3 
S)-3-t Kp*v— 2-(7-^f-/W-3-^y- 
1 - Jf ? f7W) - 5 - 5*"^r y - •> ? p •<> r iV\ - 6 - 
ttrV^-ffJ^-YX-hh, 13,14-ytFn- 
15-^h-20 -x=f ;V- P G F z a A V '/b f Acc 
Xr/Hi^y7'nfcVKZ)-7- [(l R, 2R, 3R, 5 
S)-3, 5--^t Kp~2- {3-;t*y- 1 -rv' 

>) ; 13,1 4-y't Kn- l 5-^ h- 2 0-7- 3vW 
-PGF. a^f'/Vx^r/Hi^-^/V (Z)-7- ((1 50 



!f#|IW 10-2875 3 2 
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R, 2R.3R, 5S)-3,5-?t Kp*v— 2- I 3 

-^y-i-y^W -y^B-^yf/W — 7h- 

[0 0 1 2] *»KJC*3^TfflV^JxS 2 5— irh-P 
G^ftStt 1 5 ttlC*WtOftt> 9 (£** 7 « £#7 

3 fc f> •$>•& P G !> #, £ felC 1 o© 1 

(1 5-7 l--PG^7°l{fc£«) , 5fit6 
&OM(CloOZfi^ (1 5-^rY-?Gf^^2\\L 
**) , *fctt5ft£6ft*3,trM 7ft£ 1 8ft©H»C 
2o«:J^ (15-^f-PG^^f7'3£^) £ 

-PG*^7l, 1 5— {r h- PG^72, 15-7 
PG7-f7'3, 1 3, 1 A-'Jt Kp- 1 5-7 h 
-PG^-Y7*1, 1 3, 1 Kp- 1 5-^ h- 

PG^-T72, 1 3, 1 4 -i?t Kp- 1 5 ->r h- P 
G ^ ^ 7° 3 ± 6 0|UIW*T»*)« . 
[0 0 13] S.&#t1t\lL%§mfa<7>Wt, hiEl 5-^ 
K-P GfjcO a ^SW^^' + ^S^^^r/HtS 

M-a-^ 2S(g^fe?>v^i 5-6 esr©^*te^is 3 

*rlrt"*{k**, 3ffi, 5ft, 6®, 16f4, 17 ft 

1 9ft*3it;/tfeii2 oiiwmmM&zfitzit 

1 1 ft©*»S©^ 5 K.tt»7/l'*A'**fcttt 

[0 0 14) :©Mi;io^t3fi l 7ft*jJ:t5/* 

aA-i^fc i ~4 nr^ivm^UI biXs f/w 
1, x^/vjfejjabtffejh,*. 1 6ft©^?ifj®-?iri»^t 

SfilftStLTIi, «3jx.BVf-/^, xf-zu^tt^©* 
'/ > ;'\ 7^^P^g : -;V7^.y^v'^©7!i-^ 

**j/*^*»f6*i*. 1 1 mfcm^mmt t 

•Cii, &o*$0/Nay:/iiH|ktffe*ia. 20ft 

^aJr-yci^ittT^a^yS^ C M 7Ap^-> 
- C „ 7A-**tf> J: ') *tt«7/U3 

if^Npyy*^t\ 6ft©^*®^<7.)S«i IX 
ii, *^#s/u»Sr»j«-*-«**y|(t*r*t». 9ft*3i 
U ; i lft©^*ilT-(-t Kp^^S, fi»7;i-^>4fc 
Kn 7/U*/H»*trW+S*frO^Jh. 

[0 0 151 ±E^lftttv wil^^roPG 

mi. DfiV^ftWaHjfeflj^yl/n*^*, 7 x y A'- 

Wltjf 4 U 1 6ftW^iC^Jx.iJ> T 

mm. ioi^ywAByyiews^, 1 7 



5 

iiUtc i'o^o 7' y srtt afcfcftu 6 V 
fc t & 5 7 x =;V&*> 6 Hi 7 x 7 * 1 6 ft 

[0016] roawcwaajiaff* LWba*»si: 
(i) 

Hfc2], 

\B-C-C~Ri 



(iOK X*J<tt^Y(i*^, t Kp*v\ Ac^y, (g 
Mat, Xfc£tfYOgoi*j'>ft< £ t lolt&HWt 

WSTfo 0 , 5 M&lW>ft <Hl^®2 Iife-&*lr L 
T^TfcJ:^) , AiS-CH 2 OH, -COCftOH, 
- COOnttc\t^(Otm\mmW, B li- C Hi - C 
H a -\ -CH=CH-, -CsC- QifcJ-.tfQstt 

«fe*fcfi*IMn, «-xf«J«i6«*fl5**«», R 2 
p r^df/n, 7 y -/mtfcar y -;^^->iTfc 

[0 0 17] J-./tt. R.&JCtfRaiCfctfS r/fCfifpj 

ft < £ t> l o*fcft*nfiH±© 2 ltta*Jj;tf/*fcH; 
3 ^*4fc»)g*ltL"C*t»w i: 4r**t 

a&fPtt«v^©ft(i#-tSr*^i-Sr 4: Ck 0 * U ig 
HLft^ 2 o(DftfiBg«^tefn(iP*»ftS#f-*S* 

ft CO 2 iW, J ;;>* fctt 3 fc 6. 

[ooi8] w~- t ?Qsmm&fc*m 

ft l ~ l 4 ©iffUS fcli#tt§( <fc£ L , MKttftftll: 
* L < fiR ; (0»-&^3R{R 4 ~ 1 0 (DmtM^X'h 

y , r, o«£-**ft i~io co^b**T*5. 
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pyyj ©Wi, *o# s ** % J|#i8J:tJ'J:9#tfi 

l ~ 6 **+**«r€rtr+5 rftR 
7/u*;vj ©Wi, MJRJK? ft 1 ~6<oE«*tri»tt 

/K 'fy/o^K 7fvK -fyT'fvK t-T^K 

»»*, Ili7;^^J:a i PfifS)5tt7/H;i' 
-O 

10 [0019] ft Kp* 7/l^VJ ©iSfi, '> 
4<Hlo©t Kp Tg$£tWi i:8E© <fc ;') ft 
7;V*A^S*U «;ttffc Kp*->yfvK i-t K 
p^-yif/K 2-t Ko^fv'xfvkfc.fctM -tf-A/ 
- 1 -t Kn^xfyl/T?**. r^jR7yP* / -< /W* 

costt, jSrco-o- Rco-iil. 
fgcoj; 5ft»7/v*^m$H-C4i:57i/;w, M 

5 *fi»7/v^yHtASBai LTi-f 5STfo 9 , «Atf 
20 ^P7of;P, y^n7f;K ^^p^V=f^, 
p-^^y^?r^-^ 0 

[0020] rry~/i-j mm, w&tsfox^x^i 

a7./L-*^llififJSl©s*) ^*ti* 0 r7!J-/V* 
+ cD^H, iUrO- (;rr% ArfiJbSacOi 5ft 

30 [0 0 2 1] AT*S*i**A'tf*5"i'*0> ftfftttll 

Mttiast ©ffi, Wtli7;w* y ^mt (-r h y »A 
1ft, > Y Ail '; !:Si4?M*: (7J/U-V-7A 

OA, ^J^tf7^yit (#U«^^^7^>S, y.^f 
;W7 ^ >J£, y^ u^y^7^ VS, ^<y-> 5 /P7?>' 
t^!)-7yl, xf- yys?7 S yi£L x^/-/W7 
40 ;yl, ^x^y-^T^yi, HJx^y-^7^v 
m, h y ^(t Kp3-->y-7^75 y)x^yfi, --eyy 

1)7*4vm) , «*tt7?7K& («itf7^ 
4fx y *J >%M) T b 7 7A*)V7 7 Alt 

[ 0 0 2 2] x^r/K7)^t LT(±, ^f/H^f/K 
x 7. r ;u , 7° n tVl^x 7. r /W> -f y7'n fcVvx 7, 
50 r/w, y'fvyx^r^, -< y7fM^f/i/ ( t-7'f- 



(5) 

7 

/Wx^x/K *<>?-jVX.7.T/U, 1 - } si> U7°U fc'AX 
f-yVX ^ r ©f£|ft 7/l-Jf/l'XXT/K If x/Vx 7, r 

•>(6a)7/^/HXf/K t< h^-y^^UXf/K 

/H^f^K f-y fvl/X^rA-, h*->7 10 

/l> s i- y fvux^fvu, ^yXt K!i/vxxf;v|(7)7 
y-^(«)7;u= 3 r/t-x^-f^fc{f PjtlS, 7? K£ 
LTfi, **f->\>7\ l-\ 1^7? K, ^fvl/TS K 
f co*y t l < (i^te»7/i-^/P7 ^ h\ 7x y K, h 

H\ x^vV^V^x/PT ^ K, h yyW^./L-*x;V7 5 K 
^(»7^*;H> L< tt7y -;U*A-*x/U7S K*#*> 
If <b ft So 20 
[0 0 2 3] ^SL^AS©^l(i> -COOH, -CO 
OCH s , -COOCH 2 CH,, -COOCH (CHa) 
8> -CONHS0 2 CH3T&5„ -hEit (I) 4\ 

at. a&iv/t.itttam&.wtt, moo-fa?.?^/ 

7 y 1/ ygoER £ * fclijlfc ot^TUt\ 

[0 0 24] r<0«W<PJ^W&te^g©0!ltt 4 1 5 
-^h-PGf v 1 3, l-4-S?t Ko-l B-frh- 30 
PG»*»J;tf6-^yiMW*:, A'-BIWft, 3R,S 
-p<?vHt$#, e-^MfciW^ 5R,S-7/^n 

16R,S-^^ 
16,16-/^ f-^gift:, 1 6 R , S 
tfPSMJft, 1 6, 1 6 -*?7 fr-frvWWfc* 17S- 
^ fyt^flt, i 7 R, S -7^toiifc 1 7,17 

AflWft, 2 0-x^/V||«#, 1 9-9*^>f-/VH* 
ft\ 2 -r#A-tf>->- 2 - (2 -#/VjK*S'x5vU)1!! 
WttfcitM 6 16-7x7 *S"W&*-C 40 

[0 0 2 5] w<i038^tfflV^ 1 h- PGEft& 

*fc*SV^T, 1 3, 1 4&#IM[ll/CV***fcfcl 1& 
cot h'P*i/£ 1 5$(7><!r l-RD<D-^$7i?^-;UffM(- 

U HfcCfcoTW: ^©Htt#^ffifl«it#iSEl-5i 

it, w<0 J: 3 4attft©flqto*jltK:jS^t)9 4 < 50 
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frhZifl, zhiti^'K-t^hnxh^x-^i 7±#~-ji> 
[0 0 2 6] r«>»f!fcttffi+ate**0>*>St>©fi, 

#M0S 64-52753^, #Bfl¥ 1 - 1 0 4 0 4 0 
3\ 1 - 1 5 1 5 1 9# s #1¥8 - 4 8 6 6 5 

ft t> coik&mt, z z xtm Ltc<nt ffl%<n%$$ ft n 

mrtm^i^xwikL®z> 0 
[oo2 7] ziD^x-m^Mt^mm^xut v 

iit, *3**«i-f5ttaH»iJfttlc* 

M0.01-100#g /Stf[(*7ttt 1 0 2 fl>P> 4 ft 

mmzit&mmmx'm-ttmo. 001-50 
o ms/kg^mtx-mn+ft^m^ hft%, z <nm 

, ®wm mm ait&friit mmnmm mm 

[0 0 2 8] 

MUM 

TlSfC^t^ y 1 3, 1 Kp-1 5- 

^ h — 1 6, 1 6-i/7;Vto-PGEi Sr 2 0 m g/g 

7°n f Wy^JJ a— ;U 1 0 g 

*yv-*>yy fvlz-fe/Vn— * 1 0 g 

mmfi* 8 o g 

[0 0 2 91 Bli 

■?7^(C3 H^«ftt) 8 lt?i(«lfe»${*:S 2 6.3 + 
1. Sg)tr3in(071lflt(|. #«*«tftiteTa« 
L , 2 . 5 X 2 . 5 c m# CO fHS&fcliig L7C 0 tt't L fl 0 
*rlBBtL-C3BBi!) MMblttr^trWttt: 1 0 1 
00.3ml 2 0 B Lfc. tHMfeK^ 

2 0n g/mift5J;5**L. t^fcittLfc, »B5» 

[0 0 3 0] 



(6) WRWl 0- 2 8 7 5 3 2 

9 10 













CI* 


ttKUx* ■/-;!.) 


0.3ml 


1 ED/B 


1 OE 


£28 




0. 3m 1 


1 B/H 


1 0 EE 



tSttttft : 1 3, 1 4 - if fc Ka - 1 5 h - 1 6. 1 6 - if 7 IV* 
d - P G E , 

[0031] feffiMttfft 2 o B g £&$fflft®ft*Br*> * fefrHttlfc 2 o p n <n%&\mmWM 6.34 + 0.1 
6. ffifc.\Z&£fc%mt>7V>'?L> ZOtyfrbU 7mm, Wl6.6 3±0. 1 2mmffct) > ttft 
ffjfcte 1 0 *51A/T'H#WI|TT'glB 5 * n / «)«PKt5^Tffifl£*t!a»ro^ StJtft ( p < 

*Ml«:*0lMfc0>€*4 Ufc. ^fil^ov^fS 1 £M [0 0 3 3] 
**fJ»BlC#L-C Student's ttjti&frfrofc. [*2] 
[0 0 3 2] • MM&l * 







- ! feft(Msan± S D : mm) 


mm 


»II<x* J 


6 . 3 4 ■ ± 0 . 1 7 nun 


«2W 




6. 6 3 ±0. 1 2mm* 



* : p < 0 . 0 1 S tudent' g t ft^! 



